The world demand for food in parallel with environmental concerns is a paradigm for the competitiveness of agro-industrial production chains. The present study intended to propose insights on the contribution of innovation and competitiveness in meat production chains. A systematic review of the literature was carried out, considering manuscripts published in the Scopus, Web of Science and Science Direct databases. Based on the search and exclusion criteria, the analyzed portfolio consisted of 18 works related to the main animal production chains (i.e. pork, chicken, beef, and sheep). The results obtained include three theoretical constructs, under which the studies of competitiveness and innovation in meat production chains were based, namely: (1) institutional environment; (2) business capacity; and (3) consumer behavior. These are composed of a posteriori variables, which have influences in the innovation and competitiveness of such systems, meeting the postulate by the literature.
Introduction
The world demand for food is estimated to increase around 60% in the next decades. Aspects related to food supply chains such as availability, accessibility, utilization, and stability are the main aspects of food safety of this new socioeconomic scenario (FAO, 2016a) . In parallel, environmental aspects emerge as a concern in discussions about maximizing agricultural productivity (Irias et al., 2004) . This establishes a paradigm for the sustainable competitiveness of agribusiness (Romeiro, 1998) . Under this approach, meat production has been the focus of extensive debates since the activity, despite providing high amounts of protein and generating employment and income, is recurrent seen as environmentally unsustainable (Nguyen et al., 2010) . However, there are inputs for the development of agro-industrial productive chains, such as innovations driven by adjustments to the institutional environment and market gains (Porter and Linde, 1995) . In this way, a set of strategies and entrepreneurial skills and competencies is considered a promoter of competitiveness (Porter, 1985) , which in turn, occurs in a systemic way (Batalha and Silva, 1999; Mattuela et al., 1995) . There is no consensus about the definition of competitiveness (Ferraz et al., 1997) , perhaps because it is based on the relationship between many variables in different contexts. However, the subject is a topic that guides discussions in different areas of knowledge, being also important for the creation of public policies (Farina, 1999) . In the literature, this concept can be found with different meanings and acceptances (Pagano, 2001) . Under this approach, Schultz et al., (2011) point out that these different variations of meanings are configured as tautological concepts, evincing the difficulty of establishing a comprehensive definition of the functioning of markets.
Alternatively, it is a consensus that competitiveness is not delimited in a sector view; it actually crosses the limits of companies, occurring between systems (Batalha and Silva, 1999; Mattuela et al., 1995) . In the scope of agribusiness, Batalha and Silva (2007) corroborate that there is a particular object of analysis, namely supply chain, which is an open system and cannot be studied as the sum of the competitiveness of the agents that compose it. They also emphasize the possible market gains obtained through the articulation and efficient mechanism of governance of this structure. In this perspective, the innovation can be considered a competitive advantage, especially in a dynamic environment (Dess and Picken, 2000; Tushman and O'Reilly, 1996) , being also determinant for supply chain performance (Mone et al., 1998) . Although there is a close relationship between innovation and competitiveness (Perosa and Baiardi, 1999) , they are not synonyms. The concept of competitiveness, the concept of innovation also has different definitions that emphasize different aspects (Crossan and Apaydin, 2010) .
The pioneering definition of innovation was made by Schumpeter in 1911, who considered it a process of 'creative destruction' (Schumpeter, 1982) . However, because it was developed under a specifically economic approach and based on the monopoly, Schumpeter's definition of boarded innovation considered the company as an isolated agent (Crossan and Apaydin, 2010) . Additionally, there are discussions about other aspects related to innovation, such as its diffusion (Rogers, 2003) and its beneficial nature (Camison-Zornoza et al., 2004) . In the productive chain scenarios, there is relevant interest about the mechanism that innovations can be the actors of transformations in productive systems (Rainelli, 1991) , until the point of modifying the geography itself (Morvan, 1991) . By analyzing markets, it is also possible to identify necessities of innovation due to changes in consumer behavior (Fanfani et al., 1991) . Thus, the investigation of the phenomenon of innovation in a supply chain approach is advocated by many authors, such as Wilkinson (1998) and Batalha and Silva (2007) .
Thus, specifically regarding innovation and competitiveness in meat production chains, different changes driven by environmental concerns and moral and ethical debates have led to the creation of products that are subtitled to animal protein (such as plant proteins and cultivated meat, for example), which take up market space due to changes in the consumption habits of the population (Siegrist et al., 2018; Winiwarter et al., 2014) . Soon, conventional animal protein production chains must find mechanisms to meet these new requirements, improving their efficiency in terms of product quality, environmental sustainability of the production process, and animal welfare (Novoselova et al., 2007) .
Munz Fernandes et al. Volume 22 Issue 3, 2019 In parallel, estimates of population growth point to the need to maximize world meat production on the order of 50 to 73% by 2050 (FAO, 2009) , being that the conventional production of the protein is reaching the limits of its productive capacity (Bonny et al., 2015) . Thus, the effects of this bias on the emergence of innovation development of different dimensions and typologies. Thus, it is possible that innovation can be considered both as a contribution to competitiveness and as a result of this, so that a set of variables is involved in this phenomenon, especially in an environment endowed with complexity and dynamism.
Therefore, the present study intended to propose insights about the contributions of innovation and competitiveness in meat supply chains. A systematic literature review was carried out, the portfolio of which was composed of manuscripts published in Scopus, Web of Science, and Science Direct databases, after selection by specific criteria and filters. The study is composed of three other sessions aside from this introduction: the methodological procedures used in the research; the results obtained, which are compared with the literature findings; and, eventually, the final considerations, where the research limitations and suggestions for future studies were contemplated.
Materials and methods
The present study can be classified as qualitative regarding the approach of the problem, and exploratory with regard to its purpose. As a technical procedure, was made a systematic review of the literature, intending to provide insights through the synthesis of knowledge in a given set of studies to develop well-founded premises (Van Aken, 2001 ). This method makes it possible to systematically evaluate the contribution of a given set of literature to the construction of knowledge (Ginsberg and Venkatraman, 1985) , based on the use of an explicit algorithm rather than the heuristic (Crossan and Apaydin, 2010) .
To impede the subjectivity and researcher bias, which are likely to occur in systematic revisions (Fink, 1998) , making science popularist and not very rigorous (Hodgkinson, 2001) , the pragmatic revision structure proposed by Tranfield et al. (2003) was adopted. This structure is composed of 10 phases distributed in three stages, as shown in Figure 1 . Figure 1 . Pragmatic revision structure (adapted from Tranfield et al., 2003) . Munz Fernandes et al. Volume 22 Issue 3, 2019 As the first stage of the pragmatic structure of the review postulates, considering the review protocol, with the view to compose the portfolio of studies analyzed, the Scopus, Science Direct, and Web of Science databases were utilized. Only peer-reviewed journals were included in the analyzes since they are considered important disseminators of valid knowledge and promote greater impact in the scientific environment (Podsakoff et al., 2005) . The search was filtered to find only manuscripts, and no limitations for language and year publication were defined. The search period comprised every year up to July 19, 2017 , that is, without initial temporal limitation. The initial search totaled 54 manuscripts, considering the three databases and the five inclusion rounds of terms and booleans (Table 1) .
The Zipf law, or minimum effort law, was used, which considers the existence/ occurrence or frequency of the appearance of words in the text (Vanti, 2002) . Because we understand that the title, abstract, and/ or keywords hold the central theme of the studies, we chose these filters. To define the search criteria, we considered the variation of the different terms about the main production chains of the meat, mainly due to the corresponding animal species.
Additionally, manuscripts that met more than one search criterion and/or were present in more than one database were excluded, using the EndNote bibliographic manager, totaling 27 studies. Considering the stage of implementation of the review, the evaluation of the quality of the studies verified from the adhesion of these with the proposal of the research, nine manuscripts were excluded during the initial screening process, since, although they met the search criteria, they were not about the object of study. Four of these were referred to wool production, two to sheep's milk production, one was about tilapia meat, one was related to textile fibers, and one referred to the development of drugs based on incubation of chicken eggs. Eventually, the portfolio of documents analyzed was composed of 18 manuscripts, the temporal distribution of which is presented in Figure 2 .
Already belonging to the third stage of the systematic review of the literature, regarding the journals in which these manuscripts were published, it was verified that only the Brazilian journal 'Ciência Rural' has two publications. The other publications were from different countries, spread over all continents, except Asia and Antarctica, and contributing with one manuscript each.
The study analysis was guided by two interrogatives: (1) How does innovation contribute to the competitiveness of meat supply chains? and (2) How does competitiveness contribute to the innovation in meat supply chains? These elements were treated as both dependent and independent of each other, that is, innovation as a determinant for competitiveness and, simultaneously, as a result of it. A thorough study of the publications found was carried out and the data were extracted for a word processor and spreadsheets and were checked by two researchers in the area. From this, conceptual schemas were created and, consequently, theoretical and variable constructs of direct influence that explain the existence of innovation and competitiveness in meat supply chains emerged. 
Results and discussion
Analyzing the agro-industrial productive chain under the filière approach (Batalha and Silva, 2007; Morvan, 1991) , it is possible to have a systemic perspective (Morvan, 1991) . The object of this study is limited to the productive chains of the meat, what is justified by the constant population growth, and by the increase in the world demand for animal protein, in a scenario of limited expansion of land and space destined for livestock production (FAO, 2017) . In this prism, a new record in world meat production is expected in 2017 considering the main forms of meat production, namely: pork, chicken, bovine, and ovine. An equivalent of 262.8 million tons of these meat types were projected in the same year, which corresponds to the double produced in 1986 (USDA, 2017). According to FAO's outlook (FAO, 2016b) , world meat production is expected to be 16% higher in 2025 compared to the base period (2013) (2014) (2015) . From this, the two main elements of current research -innovation and competitiveness in meat supply chains -have distinct interfaces that signal a competition pattern in the industry in this sector (Barcellos et al., 2010) . Table 2 presents an isolated analysis of the productive meat chain, pointing to the innovation circumscription (technological or non-technological) and the link in which it occurred, as well as the competitive reflex under a systemic perspective.
As a summary of the frame above, it is visualized that from the analysis of all articles used in the systematic review, the construction of two points that interact with each other, innovation and competitiveness, emerging second to production and technology (Figure 3 ), where the sizes of 'nodes' refer to the recurrence or higher incidence of certain terms in purchase with others. This, as postulated by the theoretical aspects, means innovation as a contribution to competitiveness and vice versa. Thus, it is not possible to identify which of these variables is characterized as dependent or independent, since all secondary variables are self-related, either to a greater or lesser degree of interaction.
It is observed that beef consists of the production chain that is the focus of the largest number of publications, which can be justified by the significant changes in the consumer market of this product in comparison to other production chains in the last decades (Schlesinger, 2010) . In this way, different elements and variables are involved in such changes, from genetic aspects of production to practices and consumption patterns, from a systemic approach (Ferreira and Padula, 2002) . As for the stage of the productive chain where the innovations occur, one can perceive the predominance of the production link. However, the productive chain approach in agricultural activity establishes a complex network of rural activity relations with its industrial and commercial context (Castro et al., 1998) . In this sense, the modernization of primary activity defines the Munz Fernandes et al. Volume 22 Issue 3, 2019 narrowing with the link of inputs and processing (Delgado, 1985) . Also, the predominant innovation approach is technological since technology is the driving force for change (Toffler, 1970) . However, Christensen (1996) points out that the production of technological innovations requires not only an effort in R&D but also the use of innovative assets. For Tidd et al., (2005) , the technological strategy is fundamental for the implementation of effective strategic management of innovation, which integrates elements of organization, processes, and resources (Quadros, 2008) . However, despite the nature of agricultural activities and the interdependence and multiplicity of factors, technology is only one of the determinants of innovation (Irias et al., 2004) .
It should be noted that this frame and their respective network of associations are derived from this specific set of studies. Therefore, using other databases or other search guidelines, the results obtained would probably be different. But, considering the perspective approach of each manuscript, they were organized and grouped respecting their theoretical approach, as well as their ambience and empiric investigation. In the light of this, three great constructs emerged that circumscribe the contribution of innovation to competitiveness and/or vice versa, in meat supply chains. The first construct corresponds to the institutional environment, which involves technical, financial, social, and cultural aspects that guide organizational functioning (Scott, 1992) . Also, this perspective defines legitimacy and isomorphism as essential factors for the existence of organizations (Perrow, 1990) . Thus, it considers that the context in which these factors are inserted makes it possible to understand its processes and structures (Pettigrew, 1985) . The second construct, firm capability, includes different definitions of competitiveness. This concept can be understood as the capability to meet specific markets with quality products (Haguenauer, 1989) , develop individual strategies (Kupfer, 1996) , develop abilities to exercise competition, maintain a sustainable position on the market (Coutinho and Ferraz, 1995) , and conquer new markets (Jank and Nassar, 2000) . In this perspective, among the elements that compose Figure 3 . Network with the main associations between prevailing terms in the articles analyzed. The red cluster refers to competitiveness and the elements that have a direct influence on this variable. The blue cluster corresponds to non-technological innovation that covers aspects related to market, innovative culture, and internationalization. The green cluster includes aspects of technological innovation, such as technology itself and research.
Munz Fernandes et al. Volume 22 Issue 3, 2019 this construct, can be identified: systemic or non-controllable factors by companies, structural factors that may or may not be controlled by companies and, finally, internal factors that are totally controllable by the companies. The third construct concerns consumer behavior, which can be defined as a process composed of activities directly related to acquisition, consumption, and disposal of products and/or services (Engel et al., 2000) . This process also includes decisions substantiated in mental, social, physical, and cultural aspects that precede these actions (Sheth et al., 2001) . Therefore, this construct has the greatest emphasis on the market. Figure 4 shows the three theoretical constructs that subsidize innovation and competitiveness in meat supply chains that emerged through the systematic review of the literature, as well as the variables that compose them.
Among the studies that highlight the importance of the institutional environment to the innovation and competitiveness in meat supply chains, noteworthy is the one developed by Matosková and Gálik (2009) , which pointed out the cost-benefit ratio of Slovakia toward its accession to the European Union. In this case, the authors identified the necessity of continuous support for technological modernization of meat production and processing, as well as the reduction of bureaucracy in commercialization to compete on the European market. All this effort resulted in the implementation of more efficient export policies. Alternatively, government incentives in R&D, infrastructure, and education foster innovation and maximize competitiveness (Gray et al., 2011) . Nevertheless, the development of an appropriate relationship among the links of the supply chains and institutions that regulate them naturally promote improvements on systemic competitiveness (Franco Munz Fernandes et al.
Volume 22 Issue 3, 2019 Issue 3, et al., 2011 . As can be noted, competitiveness is closely linked with macroeconomic, institutional, and social factors (Perosa and Baiardi, 1999) . Ergo, competitive distributors and suppliers can be considered key elements of competitive advantages, evincing the idea of collective performance (Porter, 1990) . Thereby, a favorable institutional environment is required to improve competitiveness and develop an efficient national innovation system (Islam et al., 2013) .
The results obtained are not substantiated in the traditional view of competitiveness (competitiveness as performance or revealed and competitiveness as efficiency or potential) (Ferraz et al., 1997) , which defines it in a static way. On the contrary, the studies found approach competitiveness in a systemic way, as proposed by Coutinho and Ferraz (1995) , Ferraz et al. (1997) , Batalha and Silva (2007) and Batalha and Souza Filho (2007) . The same authors conceptualize it as the set of strategies, capacities, competencies, and abilities of a supply chain for the purpose of acquiring and maintain markets, not forgetting the interdependences between the links as well as its interaction with the environment in which it is immersed. In this context, Kristkova and Coque (2015) emphasize that the institutional environment can also threat and inhibit the competitiveness of a supply chain, by concentrating retail and making difficult the access of technological innovation, for example. Chatellier et al. (2015) corroborate that the low competitiveness of the French poultry production can be justified by a rigorous environmental regulation and by the new European standards. Also, the lack of standardization in processes and low investments in appropriate tools in all supply chain activities are contributors to this reality. The same authors comprehend that there are failures in coordination and inefficient communication between the links of the supply chain that preclude gains in economies of scale. As a result, government support is required to leverage competitiveness, commercially develop the industry products, and foster R&D investment in the sector.
Under the aegis of firm capability, elements related to micro and meso environment emerge, which can be controlled or not, in an individualized way, by firms or by links of the supply chain (Batalha and Silva, 2007) . For Pál et al. (2004) , the socio-environmental approach of meat production is closely related to the capacity of the agents of minimizing the effects of their activities, which can be facilitated by a quality mechanism system that comprehends every link of the supply chain. In contrast, Oaigen et al. (2011) elucidate that the technological innovation is responsible for subsidizing the entire firm capability of the supply chain agents, resulting in the maximization of the systemic competitiveness (Oaigen et al., 2013a,b) . Thereby, the predominance of this innovative approach is justified by the role of technology in promoting changes (Toffler, 1970) . However, the production of technological innovations does not require R&D efforts only, but also the utilization of innovative assets (Christensen, 1996) . It can be considered a fundamental factor for the implementation of effective strategic innovation management (Tidd et al., 2005) , which in turn, integrates elements of organization, processes, and resources (Quadros, 2008) .Despite the importance of technology due to the nature of farming activities and the interdependence and multiplicity of factors, it is only one of the determinants of innovation (Irias et al., 2004) . Aspects related to cost productions are part of the environment of a firm's capability and refer strictly to competitive strategies (Porter, 1990 ). This phenomenon is clearly perceived when commodities are analyzed, given that pricing corresponds as the main element for the occurrence of economies transactions (Coase, 1937) .
It is relevant to consider that factors involving the consumer behavior are also important to comprehend the dynamic of innovation and competitiveness in meat supply chains. Under the market view, improvements in the meat food quality can be a promoter of structural changes in the industry (Sainsbury, 1994) , affecting all links in the supply chain. In addition, the aversion of consumers to invasive food processing technologies based on the idea that it modifies the aspect and quality of in natura meat and leads consumers to express negative opinions about the use of these innovations (Barcellos et al., 2010) , whereas the aggregation of value to the product encourages the creation of new niches and market segments (Kowalczuk et al., 2013) . According to Mainar et al. (2017) , the necessity for improvements in sensorial properties of meat and for food safety is the focus of debates about human nutrition, establishing new market guidelines. Thus, aspects related to the consumer purchase decision are considered relevant to the study of agro-food supply chain competitiveness, mainly due to the specificities of this segment (Batalha and Souza, 2007) . Regarding this, Kowalczuk et al. (2013) observed that consumers tend to pay higher amounts for products perceived as innovations, in other words, that have distinct elements from those of conventional foods, such as functional aspects, the degree of environmental impact, traceability, etc.
The results obtained also demonstrate that innovation is a determinant aspect of competitiveness given that its adoption in supply chains promotes innumerable benefits that result in the maximization of positive results, both economically and socially. In this way, distinct variables and constructs emerged from the relation between innovation and competitiveness, regardless of the type of meat and the supply chain link approached. This finding makes it possible to verify the technological and innovative trajectory of meat supply chains, as well as, their issues and their possibilities of improvements to maximize competitiveness. Therefore, the institutional environment, regarding the regulations and incentives in R&D, foster the diffusion of knowledge and technological innovation to the entire supply chain. Under another prism, the market structure knowledge enables the development of meat processing technologies, which affect the creation of new systems of food safety and the improvement of organoleptic characteristics, adding value to the products and opening new niche markets.
In the production's context, the firm capability promotes animal reproductive, genetic, and nutritional enhancements also improving animal welfare through the adoption of efficient: management techniques, information management, development of coordination strategies, and technological innovations. From the neo-Schumpeterian perspective, the environmental variables are endogenous of innovation strategies, since it has the potential to generate asymmetries that create competitive advantages (Romeiro and Salles-Filho, 1997) . In this sense, it reflects a new pattern of competitiveness where the diffusion of innovation provides benefits to the entire supply chain presupposing an efficient bilateral information flow (Rogers, 2003) .
Final considerations
The transformations occurred in all contexts of our society induced modifications in our scenarios, including in supply chains. The increasing world food demand and, in parallel, the augmented concern about environmental issues are noteworthy. These modifications promote the adoption of innovations, especially in agribusiness, interfering directly in the competitiveness of these systems. Using this perspective, the current investigations objected to proposed insights about the contribution of innovation and competitiveness in meat supply chains. The results obtained demonstrate that the technological approach is predominant in the papers analyzed and that the constructs institutional environment, firm capability, and consumer behavior, in a generic way, are the main pillars for the scientific investigation on this thematic. Therefore, our findings corroborate with the literature since it synthesizes the elements that circumscribe the study about this subject, resulting in variables and constructs a posteriori that also have a consolidated theoretical foundation. However, the authors recognize the study limitation regarding the utilization of only three databases; although the databases researched have unquestionable scientific relevance, they do not contemplate all studies about the subject.
For future investigations, we suggest realizing empirical analyzes in the different agents that compose the meat supply chains to verify the applicability of the constructs obtained and emerging variables. In addition, we recommend comparing competitiveness and innovation among meat production chains to allow the equation of innovation efficiency and the possibility of implementing improvements.
